In a 250 mL round-bottom flask, L-cysteine (15.13 g, 124.88 mmol) was dissolved in deionized water (100 mL). 3-(Acryloyloxy)-2-hydroxypropyl methacrylate (29.43 g, 137.36 mmol) was added to this stirred aqueous cysteine solution, then dimethylphenyl phosphine (20 µL, 147 µmol)
EXPERIMENTAL SECTION

Materials
Synthesis of Cysteine Methacrylate (CysMA)
In a 250 mL round-bottom flask, L-cysteine (15.13 g, 124.88 mmol) was dissolved in deionized water (100 mL). 3-(Acryloyloxy)-2-hydroxypropyl methacrylate (29.43 g, 137.36 mmol) was added to this stirred aqueous cysteine solution, then dimethylphenyl phosphine (20 µL, 147 µmol)
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was added and the aqueous reaction mixture was stirred for 2 h at 20 o C. The reaction solution was washed twice with ethyl acetate (50 mL) and dichloromethane (2 x 50 mL) and the final CysMA monomer product was isolated as a pure white solid (39.6 g, 94% yield) by freeze-drying the concentrated aqueous solution overnight. [1] [2] [3] Then the wafers were immersed in a solution of 2-bromoisobutyryl bromide (BIBB) (0.37 mL, 3 mmol) and triethylamine (0.41 mL, 3 mmol) in dichloromethane (DCM; 60 ml) for 30 min. Subsequently, the wafers were rinsed with ethanol and DCM and dried under nitrogen prior to use.
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Surface photopatterning
A Coherent Innova 300C FreD frequency-doubled argon ion laser (Coherent U.K., Ely, UK)
with an emission wavelength of 244 nm was used for the UV photodegradation experiments. The laser power output was adjusted to be 100 mW. The area illuminated by the laser beam was 0.2 cm 2 . Micro-patterned brushes were obtained by irradiating uniform polymer brush layers on silicon wafer substrates using a copper electron microscopy grid (Agar, Cambridge, UK as a
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photomask. 1 For nano-patterned brushes, interferometric lithography (IL) was conducted using a 
Surface Derivatization
The surface aldehyde groups generated via UV irradiation were derivatized by reaction with 2-amino-1,1,1-trifluoroethane (TFEA). The UV-irradiated PCysMA-coated silicon wafer was immersed in a 1.0 mM ethanolic solution of TFEA for 24 h. Then the wafer was removed, rinsed with ethanol and dried using a dry N 2 purge.
Protein Patterning
The protein resistance of UV-irradiated PCysMA brushes was studied using green fluorescent protein (GFP). Unpatterned and patterned PCysMA brush-coated silicon wafers were immersed in an aqueous solution containing 10.0 mg dm -3 of GFP in PBS solution at 4 o C for 12 h. The wafers were removed from the solution and rinsed with copious amounts of buffer and then deionized water, and gently dried under a stream of N 2 .
Characterization Techniques
Ellipsometric studies were conducted using a Alph-SE ellipsometer (J. A. Woollam Co., Lincoln, NE) equipped with a He-Ne laser (λ = 633 nm) at an incident angle (Ф) of 70 o from the normal. A refractive index of 1.50 was assumed for dry PCysMA brushes. 8 Measurements of brushes immersed in various aqueous solutions were conducted using a liquid cell. The sample cell was rinsed several times with deionized water between each measurement in order to ensure that the desired pH was obtained. Ellipsometric data were fitted to a single slab with a refractive index given by a linear effective medium approximation (EMA) between the polymer and water. [9] [10] Three measurements were recorded for each sample and the mean and standard deviation were determined in each case.
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AFM studies were carried out in Tapping Mode using a Digital Instruments Nanoscope IV Multimode Atomic Force Microscope (Veeco, Santa Barbara, USA) with a 'J' scanner (0 -125 µm). Silicon nanoprobes (Bruker, UK) with nominal force constants of 20-80 Nm -1 and tip radii of between 20 and 60 nm were used. Topographic imaging was performed in air, and also in aqueous solutions of varying solution pH. Prior to AFM measurements, each substrate was immersed in the aqueous solution within the fluid cell for at least 5 min to reach equilibrium. Brush heights are reported as the mean ± standard deviation.
XPS data were acquired using a Kratos Axis Ultra spectrometer (Kratos Analytical, Manchester, UK) with a monochromatized Al Kα X-ray source operating at 150 W with an emission current of 8 mA. The base pressure was typically 10 -8 to 10 -10 mbar. Electron energy analyzer pass energies of 20 eV and 160 eV were used to acquire both high resolution scans and survey scans, respectively. The energy resolution was selected to be 1.0 eV for survey spectra and 0.10 eV for high resolution spectra. The latter spectra were peak-fitted using CasaXPS software and all binding energies were referenced relative to the main hydrocarbon C1s signal centred at 285 eV.
Malvern Zetasizer NanoZS model ZEN 3600 instrument equipped with a Malvern streaming potential dip cell attachment was used to determine surface zeta potentials. Surface zeta potentials were measured at 25°C in the presence of 1 mM KCl using sterically-stabilized polystyrene nanoparticles as a tracer. The steric stabilizer was selected to be poly(2-(methacryloyloxy)ethyl phosphorylcholine) (PMPC) since its highly hydrophilic, permanently zwitterionic character should ensure no interaction with the PCysMA brush chains at any solution pH. The synthesis of PMPC stabilized polystyrene nanoparticles was reported previously by Armes and co-workers (see supporting information).
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Fluorescence images were obtained with a LSM510 meta laser scanning confocal microscope (Carl Zeiss, Welwyn Garden City, UK). Both patterned and non-patterned planar susbstrates were placed on microscope slides followed by Citifluor mounting as an anti-fade reagent (glycerol-PBS solution, AF1) (Citifluor Ltd., London, UK). A 63x magnification oil immersion lens were used to image the samples. The 488 nm band of a 1.5 mW argon ion laser was used to excite the yellowgreen fluorescence emitted by green fluoresce protein (GFP), and this fluorescence was recorded at wavelengths above 515 nm. The captured images were analyzed using Zeiss LSM image browser software.
MTT Assay
PCysMA brush samples (approximately 0.5 x 0.5 cm) were disinfected in a sterile environment using ice-cold 70% ethanol for 10 minutes and then washed three times using sterile PBS solution.
Afterwards, cell viabilities were assessed via MTT assay (MTT = 3-(4,5-dimethylthiazol-2-yl)-2,5 diphenyl tetrazolium bromide; Sigma-Aldrich, St Louis, MO). Briefly, each brush-coated
S5
surface was removed, cells were washed with PBS and then incubated with MTT solution (0.50 g dm -3 MTT in PBS, 1.0 ml per well in a 24-well plate) for 45 min at 37°C in a humidified incubator (5% CO 2 , 95% air). In healthy viable cells, MTT is reduced to a purple colored formazan salt by the activity of the mitochondrial enzyme, succinyl dehydrogenase. After 45 min, the solution was aspirated and the insoluble intracellular formazan product was solubilized and released from cells by adding acidified 2-propanol (0.50 ml per well in a 24-well plate or 1 mL per cm 2 of cultured tissue) and incubated for 10 min. The optical absorbance at 540 nm was then measured using a UV/Vis spectrophotometer equipped with a plate reader and a 630 nm reference filter.
Mean cell viability data and SEM were normalized relative to a negative control (planar glass surfaces containing no polymer brush, 100% cell viability) and expressed as a percentage viability ± SEM. Experiments were performed in triplicate well samples with n = 3 independent experiments. For statistical analysis, a student's paired t-test was used for the raw data to assess the significance of differences between the various treatments and the control group.
Cell adhesion test
Polymer brushes were grown from identical 13 mm diameter circular glass slides to evaluate cellular adhesion, with uncoated glass slides being used as a control. Both PCysMA brush-coated and uncoated glass slides were disinfected using ice-cold ethanol as described above and placed at supernatants were removed and mixed with fresh antibody-sensitized erythrocytes.
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After incubation for 45 min at 37 °C, the reaction mixture was lightly centrifuged at 1000 rcf for 10 min. The absorbance of the carefully decanted supernatant was determined at a fixed wavelength of 415 nm using a microplate reader (Biotek, UK) and compared to the results obtained using control serum in order to evaluate the extent of hemolyzed erythrocytes. Positive and negative controls were prepared for each series of experiments in order to account for any difference in the hemoglobin response for a given erythrocyte preparation. When using diluted serum, a control for the serum lysis capacity was performed (see Figure 14) , whereby aliquots of the diluted serum were compared to the 100% lysis water control. In order to eliminate false positives, only dilutions that correlated with the 100% lysis control were used for this study.
Furthermore, corrections for background noise and spontaneous erythrocyte hemolysis were estimated from UV/VIS spectra recorded for blanks containing only brushes in buffered solution and only erythrocytes, respectively.
For clarity, mean data and SEM were normalized to the 100% serum lysis control (also 0% depletion control) and expressed as a percentage of depletion ± SEM. Experiments were performed in duplicate well samples with n = 3 independent experiments. The Student's paired ttest was used to analyze the raw data to assess the significance of differences between the various treatments and the control group. 
Synthesis of PMPC-PS nanoparticles
Brush sterilization and bioburden assay
After disinfection, a few representative samples were characterized by contact angle, ellipsometry and XPS to confirm retention of the original PCysMA brush layer.
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For
(at a solution pH of 7.0 ± 0.2. Samples were grown overnight at 37°C with continual shaking.
Higher turbidity over time indicates bacteria growth. A negative control (no glass slide) was also prepared.
Viability of primary human dermal fibroblasts after exposure to polymer brushes
Primary human dermal fibroblasts (HDF) were obtained in batches from the ATCC, LGC standards (UK). Fibroblasts were routinely cultured in T75 flasks using standard culture medium (DMEM supplemented with 10% FCS, 2 mM L-glutamine, 625 µg dm -3 amphotericin B, 100 IU/ml penicillin and 100 mg dm -3 streptomycin). HDF cells were used for testing between passages 4 and 9. HDF cells were seeded at a density of 3 x 10 4 cells per well in a standard 24-well plate and cultured for 48 h prior to testing in a standard culture medium.
Brush-coated surfaces were evaluated over 24 h using 80% confluent HDF cells using a noncontact set-up to identify any toxic low molecular weight species. Brush-coated surfaces were placed inside 24-well plate Thincerts TM (8 µm diameter pore size) and placed onto the HDF monolayers. Cells were maintained within normal culture media (1.0 mL) and the brush-coated silicon wafers (roughly 0.5 cm x 0.5 cm) were submerged in normal culture media (300 µl) for 24 h. Figure S1 . Scheme representing the methodology of the complement consumption/depletion assays. Briefly, 13-mm diameter glass surfaces with different thickness polymer brushes were incubated with 100 ml of human serum. Afterwards, the supernatants (SN) were removed and mixed with fresh antibody sensitized erythrocytes. Complement proteins will bind the erythrocytes, and produce lysis. If the surfaces promote complement adhesion (CA), these proteins will be depleted from the serum and in contact with sensitized erythrocytes they will produce low hemolysis. No depletion will result in high hemolysis. Quantification can be done via reading absorbance at 415 nm. Comparative controls are included in the test to normalize the data.
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BIBB-APTES films
The C1s spectrum comprised three peaks with binding energies of 285.0, 286.2 and 288.3 eV, which are attributable to C-C, C-Br/C-N and O=C, respectively. The relative peak areas were 4.3 :
1.8 : 1, which is close to the 4 : 2 : 1 theoretical ratio. The N1s signal at 400 eV was assigned to the O=C-N species. The Br3d spectrum was resolved into two components at 70.3 and 71.3 eV,
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with relative intensities of 1.4:1, corresponding to Br3d5/2 and Br3d3/2, respectively. The Br/N atomic ratio suggested that 80-90% of surface amine groups had reacted with 2-bromoisobutyryl bromide, generating the desired BIBB-APTES.
Surface zeta potential vs. pH curves were constructed for both APTES-and BIBB-APTESfunctionalized silicon wafers ( Figure S3 , see supporting information). The former substrate is cationic between pH 2 and pH 7 (with zeta potentials of 35 ± 10 mV) owing to protonation of the surface primary amine groups. Anionic character was observed in alkaline media, with an isoelectric point at around pH 7.5-8.5; these observations are consistent with previous studies.
15 -16 The BIBB-APTES silicon wafer exhibits rather lower surface zeta potentials (8 ± 5 mV) at low pH, and negative values above pH 9. This is consistent with our XPS observations, which indicated that a minor fraction of surface primary amine groups had not reacted with 2-bromoisobutyryl bromide. 
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Disinfection was achieved by rinsing the brush samples with ice-cold ethanol to minimize the initial bioburden (see supporting information, Figure S8 ) and XPS studies confirmed that this protocol produced no discernible change in the PCysMA brush layer. A non-contact set-up (involving immersion of brush samples in cell media using 24-well plate Thincerts TM ) was used as an initial biocompatibility screen. Since the cells are attached to the bottom of each well plate, they were exposed to the PCysMA brush layers via the aqueous cell media, but not by direct contact. Cellular viabilities were very high for each PCysMA brush, regardless of its thickness (see Figure S11 ). S18
Control
